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27. Carcinoid syndrome 

Table 27 details the studies found which gave information relevant 
to an investigation of lung cancer risk in relation to the carcinoid 
syndrome. A total of 29 cases of bronchial carcinoma with the carcinoid 
syndrome have been described. 

With such little information it is not possible to evaluate the 
possible association between lung cancer risk and the carcinoid syndrome. 


Table 27: Observations for the carcinoid syndrome 


Study 


Population 

Observations 

Stanford et al 

(1958) 

US female 

1 case of bronchial carcinoma with 

the carcinoid syndrome described 

Goodner et al 

(1961) 

US 

residents 

27 cases of bronchial carcinoma with 

the carcinoid syndrome reported 

Calvert et al 

(1963) 

Spanish 

male 

1 case of bronchial carcinoma with 

the carcinoid syndrome reported 


Re ferences 


1. Calvert HT, Karlish AJ and Wells RS (1963) Bronchial adenoma with 
the carcinoid syndrome presenting with unusual skin changes. 
Postgrad Med J t 39. 547-550. 

2. Coodner JT. Berg JW and Watson WL (1961) The nonbenign nature of 
bronchial carcinoids and cylindromas. Cancer, IA, 539-546. 

3. Stanford WR. Davis JE. Gunter JU and Hobart SC (1958) Bronchial 
adenoma (carcinoid type) with solitary metastasis and associated 
functioning carcinoid syndrome. Sth Med J, 5_1, 449 - 454 . 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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28. Cardiac anomalies 

Details of the only study which attempted to relate the risk of lung 
cancer to cardiac anomalies are given in Table 28 . A relative risk of 2.5 
was estimated. 

Although the findings of this study are suggestive of a positive 
association between lung cancer risk and cardiac anomalies, evidence from 
further studies is needed before such a relationship can be confirmed. 


Table 28: Estimate of relative risk for cardiac anomalies 


Seudy 

Population 

Relative risk 

(95% limits) 

Tenkanen et al (1987) 

Finnish men 

2.5 (1.7-3.7) 

References 



1. Tenkanen L, Teppo 

L and Hakulinen T 

(1987) Smoking and cardiac 


symptoms as predictors of lung cancer. J Chron Dis, 40, 1121-1128. 
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29. Chemical workers 

There are numerous studies which have attempted to relate the risk 
of lung cancer to exposure to a single chemical, and these are discussed 
elsewhere in separate reports for each specific exposure. The purpose of 
this report is to consider those studies which investigated a possible 
association between lung cancer and employment in the chemical industry 
in general terms, rather than those which restricted themselves to one or 
two exposures. Eight studies were found which examined lung cancer risk 
among chemical workers, and details of these are given in Table 29 . Ten 
standardized mortality ratios are presented, lying in the range 91-211, 
with nine being raised. Four relative risks of between 1.4 and 1.5 were 
estimated. 

The exposures of chemical workers will obviously vary depending on 
the nature of their work and most will probably be exposed to several 
potentially carcinogenic compounds. For example, the workers in these 
studies were exposed to chlorinated hydrocarbons, mining chemicals, 
methionine, inorganic chemicals, chlorpyridines, antimicrobials, 
chloralkali and latex [1], as well as chemicals associated with the 
production of herbicides, particularly 2,4,5-trichlorophenoxyacetic acid, 
lindane, hexachlorocyclohexane, dichlorobroraophenol, tr ichlorophenol, 
opioids, and 2,3,7,8-tetrachlorodibenxo-p-dioxin [4], One of the studies 
also collected information on previous occupations which may have led to 
exposure to potentially carcinogenic substances [1]. 

The evidence presented in the table suggests that there may indeed 
be an increased risk of lung cancer associated with employment in the 
chemical industry. However, it is not possible to identify the agent 
responsible, and in any case it is likely that workers will be exposed to 
several potential carcinogens. 
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Table 29: Estimates of relative risk/standardized mortality ratio for 
workers in the chemical industry 


Study 

Population 

Relative risk 

(95% limits) 

Li et al (1969) 

US chemists 

116* 1 

Blot et al (1978) 2 

US chemical workers, including 

painters 

1.5(p>0.05) 

Gottlieb et al (1979) 2 

US chemical workers 

1.4(p<0.05) 

Logan (1982) 

UK male chemical workers - 1951 

105* 


1961 

103* 


1971 

118* 


Married women - 1951 

140* 


1961 

105* 


1971 

131* 

Blot et al (1983) 2 

US chemical workers 

1.4(p<0.05) 

OPCS (1986) 

UK male chemical/gas/petroleum 

process plant operators 

179(p<0.01)* 


Married women^ 

211(p<0.01)* 

Manz et al (1991) 

German chemical plant workers 

1.41(0.95-2.01) 

Burchfiel et al (1992) 

US chemical workers 

91(66-122)* 


* Standardized mortality ratio 

1 Estimated from data given 

2 From Williams Pickle et al (1984) 

3 According to husband's occupation 
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30• Chlorophenols/chlorophenoxy herbicides 

Only three studies were found which looked at exposure to 
chlorophenols and/or chlorophenoxy herbicides in relation to lung cancer 
risk, one of which combined the results from 20 cohorts collected from 
several occupational groups in various countries. From the details given 
in Table 30, it can be seen that the standardized mortality ratios 
calculated ranged from 102-208. 

It was noted by IARC, in 1986, that the study by Riihimaki et al was 
of limited usefulness due to the small size of the cohort, the brief 
follow-up period and the low exposures of the subject. As only three 
studies were found which considered the possible association between lung 
cancer risk and exposure to chlorophenols and/or chlorophenoxy herbicides 
it is not really surprising that the evidence for carcinogenicity in 
humans was felt to be M limited ,, [ 1 ]. 


Table 30: Estimates of standardized mortality ratio for exposure to 
chlorophenols and/or chlorophenoxy herbicides 


S tudy 

Population 

Standardized 

mortality 

ratio 

Riihimaki et al (1982,1983) 1 
Lynge (1984.1985) 1 

3 

Saracci et al (1991) 

Finnish brush control workers 

Danish chemical plant workers 

Herbicide workers 

108(56-189) 

208(p<0.05) 2 

102(87-118) 


1 From IARC (1986) 

2 Estimated from data given 

3 Combined results from 20 cohorts 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhl0000 
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31. Chromium compounds 

The possible association between exposure to chromium compounds and 
lung cancer risk was considered by numerous studies, details of which are 
given in Table 31 . Studies restricted to workers in chromate-producing 
industries presented five standardized mortality ratios, ranging between 
102 and 943. Six estimates of relative risk, of 2.00-80.00, were also 
given. One study reported that while 11 cases had been exposed to 
chromium compounds, none of the controls had, and another observed that 
some 24% of deaths in a cohort were due to respiratory cancer. Finally, 
one study presented a crude death rate of 369.7/100 000 per year, but no 
independent reference group was available for comparison. Studies of 
workers in chromate-pigment producing industries estimated relative risks 
of 0.7-42.9, with four out of five being above 1.00. One standardized 
mortality ratio, of 102, was also given. Three estimates of relative 
risk were produced by studies restricted to workers in chromium-plating 
industries, and these ranged from <1.00-1.8, with two being raised. 
Relative risks of <1.00-6.6 were estimated from studies of workers in 
ferrochromium industries, again with two out of three being above 1.00. 
Finally, studies of workers in other industries with exposure to 
chromium compounds produced two estimates of relative risk, of 1.7 and 
4 . 4 . 

However, some important limitations of the studies which may have 
led to inaccuracies should be highlighted. Firstly, there were 
differences between the studies in the amount of time that subjects were 
required to have spent in a particular job in order to have been 
classified as ’’exposed”. Furthermore, although chromium exists as many 
different compounds, with potentially differing toxic effects, only nine 
studies (Alderson, Axelsson, Davies, Davies et al, Hayes, Kano, Langard 
and Norseth, Langard et al, Pokrovskaya and Shabynina) made any attempt 
to identify the compounds the subjects were exposed to, so that the 
contribution to cancer risk by any one compound would be very difficult 
to determine. Likewise, only nine studies made any assessment of the 
dosage received by the respondents, either by taking objective 
measurements (Axelsson, Langard and Norseth, Langard et al, Mancuso 
1975), estimating the degree of exposure (Alderson, Davies), or by using 
length of employment as an index of exposure (Davies et al, Hayes, Kano). 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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In 1980, IARC stated that “although the available epidemiological 
evidence does not permit a clear distinction between the relative 
carcinogenicity of chromium compounds of different oxidation states or 
solubilities, it appears that exposure to a mixture of chromium [VI] 
compounds of different solubilities (as found in the chromate production 
industry) carries the greatest risk to humans" [4], Thus, while the 
evidence for the carcinogenicity of hexavalent chromium compounds was 
classified as "sufficient", it was felt that the evidence for chromium 
metal and trivalent chromium compounds was "inadequate" [5]. 


Table 31: Estimates of relative risk/standardized mortality ratio for 
exposure to chromium compounds 


Study 


Population 


Relative risk 
(95% limits) 


Workers In chromate-producing industries: 


Machle and Gregorous 

US 

chromate 

workers 

25.00 

(1948; 

Baetjer (1950) 

US 

chromium 

workers 

11 cases and 

no controls 

exposed to 

chromium 

Mancuso (1951)^ 

Chromate workers 

24% deaths due 

to respiratory 

cancer 

Mancuso and Hueper 

US 

chromate 

workers 

15.00 3 

(1951) 1 

Gafafer (1953) 1 

US chromate 

Blacks 

workers - whites 

14.3(p<0.05) 

80.0 

2 

Bidstrup and Case (1956) 

Rr 

Ltish chromate workers 

364(p<0.05)* 

Taylor (1966) 1 

US 

chromate 

workers 

8.5(p<0.05) 3 

Enterline (1974) 

US 

chromate 

workers 

943* 

Mancuso (1975) 1 

US 

chromate 

workers 

369.7 4 

Hayes et al (1979) 1 

US 

chromate 

workers 

2.00(p<0.05) 

Alderson et al (1981) 

UK 

chromate 

factory workers 

240(p<0.001)* 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Table 31 continued 

Davies et al (1991) UK chromate factory workers 

early/prechange 

Postchange 


Workers in chromate - 
Langard and Norseth 
(1975) 1 

Davies (1978,1979)* 


Langard and Vigander 
(1983) 5 


pigment industries: 

Norwegian pigment producers 


UK lead/zinc chromate workers 
UK lead/zinc chromate workers 
UK lead chromate workers 
Norwegian pigment producers 


Kano et al (1993) 


Japanese pigment workers 


Workers in chromium-plat 
Royle (1975a,b)* 
Waterhouse (1975)* 

Okubo and Tsuchiya 
(1977) 1 


ng industries: 

UK chromium-plating workers 
UK chromium-plating workers 
Japanese chromium-plating 
workers 


Workers in ferrochromium 
Pokrovskaya and 
Shabynina (1973)* 
Axelsson et al (1980)* 
Langard et al (1980)* 


industries: 

Soviet ferrochromium alloy 
workers 

Swedish ferrochromium workers 
Norwegian ferrochromium and 
ferrosilicon workers 


Workers in other industries with chromium exposure: 
Sjogren (1980)^ Stainless steel welders 

Becker et al (1985)^ Stainless steel welders 


197(p<0,05)* 
102(56 -171)* 


38.00(p<0.05) 

2.2(p<0.05) 

5.0(p<0.05) 

0.7 

42.9 6 

102(21-298)* 

1.8(p>0.05) 3 

1.4(p<0.05) 

<1.00 3 


4.4-6.6(p<0.05) 

<1.00 3 

2.3(p>0.05) 


4.4 

1.7 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Footnote to Table 31 
* Standardized mortality ratio 

1 From International Agency for Research on Cancer (1980) 

2 From Enterline (1974) 

3 Tumours of respiratory system (ICD codes 160-164) 

4 Crude death rate per 100 000 per year 

5 From International Agency for Research on Cancer (1987) 

6 Estimated from data given 
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Table 32 gives details of the available evidence for a possible 
association between the risk of lung cancer and exposure to coal 
gasification. Seventeen standardized mortality ratios were calculated, 
all of them raised and they ranged from 112-571. Additionally, one study 
reported observing significantly more cancers of the respiratory tract 
than expected, but did not give any detailed results. 

Workers in coal gasification processes may be exposed to any of a 
number of chemicals, including alcohols, aldehydes, amines, ammonia, 
arsenic compounds, asbestos, bauxite, cadmium compounds, carbon 
compounds, glycols, hydrogen compounds, lead compounds, mercaptans, 
nickel compounds, nitrogen heterocyclics and oxides, oxygen 
heterocyclics, phenols, polynuclear aromatic hydrocarbons, silica, 
sulphur compounds, thiocyanates, and vanadium compounds. However, none of 
the studies made any objective measurements of workplace exposures, and 
thus it is very difficult to tell which, if any, of these substances the 
workers were exposed to, and at what level. 

Despite this, IARC still felt that there was "sufficient" evidence 
for the carcinogenicity of coal gasification to humans. It was suggested 
that working in retort houses in older gasification processes may carry 
the highest risk, and the most likely agent of carcinogenicity was 
thought to be coal-tar fumes [3], 
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Table 32: Estimates of standardized mortality ratio for exposure to coal 
gasification 


Study 

Population 

Standardized 

mortality ratio 

Kennaway and Kennaway 

E/W patent-fuel workers 

571 

(1936, 1947) 1 

Gas stokers/coke oven chargers 

284 


Gas-works engine drivers/foremen/ 

producers/fitters 

138-202 

Doll (1952) 1 

British gas workers 

240(p<0.001) 2 


Employees inside works 

198(p<0.02) 2 


Employees outside works 

154 

Bruusgaard (1959)^ 

Gas workers 

Significantly 

more cancers 

of respiratory 

tract than 

expected 

Doll et al (1965) 

E/W Coal-carbonization process 

workers 

169 


Intermittent exposure in coal- 

carbonization plant 

112 2 

Doll et al (1972) 

E/W coal-carbonization process 

workers 

134 2 


Intermittent exposure in coal- 

carbonization plant 

172 2 

OPCS (1978) 

E/W coal gas/coke oven furnacemen 

180 2 

Logan (1982) 

UK men making coal/gas/coke - 1931 

367 


1951 

129 


1961 

152 


1971 

178 

OPCS (1986) 

British chemical/gas/petroleum 

process plant operators - men 

179 


Harried women^ 

211 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Footnote to Table 32 
E/W - English/Welsh 

1 From IARC (1984) 

2 Estimated from data given 

3 Classified according to husband's occupation 
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33. Coal-tars and coal-tar pitches 

Table 33 gives details of the studies which investigated the 
possible association between lung cancer risk and exposure to coal-tars 
and/or coal-tar pitches. Thirty standardized mortality ratios (SMR) were 
calculated, ranging from 92-371, of which 29 were raised. Nine relative 
risks were estimated, lying_in_the range 1.00-44.0, with all but one 
being above 1.00. Two studies calculated proportional mortality ratios, 
of 149 and 161. Four studies failed to give detailed results, with one 
reporting 12 lung cancers in exposed workers compared to none in 
non-exposed workers, one observing significantly more respiratory tract 
cancers than expected, one reporting an excess of lung cancer deaths 
among workers exposed to coal-tars and/or coal-tar pitches, and one 
reporting no difference in SMR between groups of exposed and non-exposed 
workers. 

It has previously been reported that roofers are often exposed to 
bitumens as well as pitches [4], while workers in the coal gasification 
and coke production industries may be exposed to numerous chemicals, 
among them alcohols, aldehydes, amines, ammonia, arsenic compounds, 
asbestos, bauxite, cadmium compounds, carbon compounds, glycols, hydrogen 
compounds, lead compounds, mercaptans, nickel compounds, nitrogen 
heterocyclics and oxides, oxygen heterocyclics, phenols, polynuclear 
aromatic hydrocarbons, silica, sulphur compounds, thiocyanates, and 
vanadium compounds [3]. As only one study (Mazumdar) took objective 
measurements, and then only of benzene concentrations in the workplace, 
the exact nature of the subject s' exposures is impossible to ascertain, 
and the excess lung cancer risk cannot be attributed to any one chemical. 

Several other potential problems were noted in some of the studies. 
The design of the study by Reid and Buck, in which the SMRs are based on 
a working population with only a short period of follow-up during which 
death might have occurred, may have led to a serious underestimation of 
the risk involved. Conversely, the use of a "precision factor" to weight 
the relative risks from various different plants in the study by Redmond 
et al (1972) increased the SMR over that calculated directly. Problems 
were also noted in the study by Radford, due to unde r - identification of 
deaths, loss of terminated workers, and lack of age corrections, and a 
difficulty in assessing how the reported excesses relate to coke-oven 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhl0000 
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workers. Other potential sources of inaccuracy noted in some of the 
studies included small numbers of subjects, possible selection factors, 
imprecise work histories obtained from next-of-kin respondents, and 
differences in the source of information on occupation for cases and 
controls [3]. 

Despite these drawbacks, IARC considered the evidence for the 
carcinogenicity to humans of both coal-tars and coal-tar pitches to be 
"sufficient” [5], 


Table 33: Estimates of standardized mortality ratio/relative risk for 
exposure to coal-tars and coal-tar pitches 


Study Population Standardized 

mortality 

ratio 


Kennaway and Kennaway 

E/W patent-fuel workers 

371 

(1936,1947) 1 

Gas stokers/coke oven chargers 

284 


Gas works engine drivers/gas 

works foremen/gas producers/gas 

fitters 

138-202 

Kuroda <1937) 1 

Japanese gas-generator workers 

12 lung 

cancers 

compared to 

none in 

workers in 

other areas 

Doll (1952) 1 

British gas workers 

240(p<0.001) 


Employees inside works 

198(p<0.02) 2 


Employees outside works 

154 2 

Reid and Buck (1956) 1 

English coking plant workers 

140 

Bruusgaard (1959)^ 

Gas workers 

Signif. more 

cancers of 

respiratory 

tract than 

expec ted 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Table 33 continued 

Doll et al (1965) 

E/W Coal-carbonization process 

workers 

169* 

112 2 


Intermittent exposure in coal- 

carbonization plant 

Kawai et al (1967/ 

Japanese gas-generator workers 

44.0* 

Lloyd and Ciocco (1969/ 

US non-white coke plant workers 

342 3 

Lloyd (1971) 1 

US coke-oven workers 

248 3 

Doll et al (1972) 

E/W coal-carbonization process 

workers 

134 2 


Intermittent exposure in coal- 

carbonization plant 

172 2 

Redmond et al (1972/ 

US/Canadian coke-oven workers 

2.85(p<0.05)* 

Mazumdar et al (1975/ 

US/Canadian coke-oven workers 

13.65* 

Sakabe et al (1975) 1 

Japanese coke-oven workers 

128 

Hammond et al (1976) 

US roofers, 9-19 years union 

membership 

92 


20-29 years 

152 


30-39 years 

150 


40+ years 

247 

Menck and Henderson 

US roofers 

496 

(1976; 

Radford (1976) 1 

US steel company workers 

149 

Davies ( 1977) 1 

Welsh coke-oven workers 

1 .00* 

OPCS (1978) 

E/W coal gas/coke oven furnacemen 

180 2 

Axelson et al (1979)^ 

Swedish coke-oven workers 

>1.00(p<0.05)* 

Gibbs and Horowitz 

Canadian aluminium workers 

SKRs same in 

(1979 ) 1 


exposed and 

non-exposed 

groups 

Lloyd (1980) 1 

US coke-oven workers 

6.94(p<0,05)* 

Manz (1980) 1 

German gas/water plant workers 

Lung cancer 

Redmond et al (1981)^ 


deaths higher 

in exposed 

than non* 

exposed group 

US coke-oven workers 

2.63(p<0.05)* 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Table 33 continued 

Logan (1982) UK men making coal/gas/coke, 1931 367 



1951 

129 


1961 

152 


1971 

178 

Milham (1982) 4 

US roofers and slaters 

161 5 ’(p<0.01) 

Blot et al (1983) 1 

US coke-oven workers 

1.2 

Hurley et al (1983)^ 

British coke-oven workers 

117 

Redmond (1983)^/Rockette 

US coke-oven workers 

>1.00(p<0.05)* 

and Redmond (1985)^ 
Silverstein et al (1985)** 

Millwrights/welders 

>100(p<0.05) 

Kjuus et al (1986)** 

Furnace/maintenance workers 

>100 

OPCS (1986) 

British chemical/gas/petroleum 

179 


process plant operators - men 
Married women 7 

211 


E/W - English/Uelsh 
* Relative risk 

1 From International Agency for Research on Cancer (1984) 

2 Estimated from data given 

3 Cancers of respiratory tract 

4 From International Agency for Research on Cancer (1985) 

5 Proportional mortality ratio 

6 From International Agency for Research on Cancer (1987) 

7 According to husband's occupation 
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34. Coffee drinking. 

Details of the six studies found which gave information on the risk 
of lung cancer in relation to coffee drinking are shown in Table 34 . Five 
relative risks, ranging from 0.8-7.0, were given, of which four were 
above 1.00. One study reported that bronchial cancer cases drank more 
coffee than controls but did not give detailed results. Finally, one 
study compared non-coffee drinkers to coffee drinkers, rather than vice 
versa, and estimated relative risks of 2.07 for men and 1.38 for women 
who did not drink coffee. 

With the exception of the study by Dean, no account appeared to have 
been taken of consumption of other hot beverages, such as tea. Thus, it 
is possible that in these studies non-drinkers of coffee could in fact 


have been consumers of other 

inaccuracies. 

hot 

drinks, which 

may have 

led 

to 

Not surprisingly then, 

IARC 

described the 

evidence 

for 

the 


carcinogenicity of coffee drinking to humans as "inadequate" [3]. 


Table 34: Estimates of relative risk for coffee drinking 


Study 

Population 

Relative risk 

(95% limits) 

Denoix et al (1958) 

French men 

Bronchial cancer 

cases drank more 

coffee than 

controls 

Heuch et al (1983) 1 / 

Norwegian residents 

1.8 

Jacobsen et al (1986) 

1 


Schuman C1985) 2 

US men 

7.0 

Nomura et al (1986)^ 

Japanese men 

1 .4 

Dean et al (1987) 

UK male non-coffee drinkers 

2.07 

Mettlin (1989) 1 

Female non-coffee drinkers 

1.38 

US residents, caffeinated coffee 

1.3(0.9-1.8) 


Decaffe!noted coffee 

0 .8(0 .5-1.3) 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhl0000 
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Footnote to Table 34 

1 From International Agency for Research on Cancer (1991) 

2 From Rowland (1985) 
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35. Coke production 

Several studies have concerned themselves with the potential risks 
between coke production and lung cancer, and details of them are given in 
Table 35 . Eleven standardized mortality ratios (SMR) were calculated, 
and these ranged from 117 to 367. Nine studies gave estimates of 
relative risk from 1.00-44.00, with all but one being above 1.00. One 
proportional mortality ratio of 149 was also given, while the remaining 
study simply stated that 12 lung cancers were observed in gas-generator 
workers compared to none in workers in other areas. 

When making an assessment of the possible risk of working in the 
coke production industry, several potential problems in the design of 
some of the studies should be borne in mind. Workers in coke production 
plants may be exposed to many substances to a varying degree, including 
aldehydes, amines, ammonia, arsenic compounds, asbestos, carbon 
compounds, hydrocarbons, hydrogen compounds, mercaptans, nitrogen 
heterocyclics, oxygen heterocyclics, phenols, polynuclear aromatic 
hydrocarbons, silica, sulphur compounds and thiocyanates. As only one 
study (Mazumdar) took objective measurements, of benzene concentrations, 
in the workplace, the exact nature of the subjects' exposures is 
impossible to ascertain. 

The design of the study by Reid and Buck, in which the SMRs are 
based on a working population with only a short period of follow-up 
during which death might have occurred, may have led to a serious 
underestimation of the risk involved. Conversely, the use of a "precision 
factor” to weight the relative risks from various different plants in the 
study by Redmond et al (1972) increased the SMR over that calculated 
directly. Problems were also noted in the study by Radford, due to 
under-identification of deaths, loss of terminated workers, and lack of 
age corrections, and a difficulty in assessing how the reported excesses 
relate to coke-oven workers. Other potential sources of inaccuracy noted 
in some of the studies included small numbers of subjects, possible 
selection factors, imprecise work histories obtained from next-of-kin 
respondents, and differences in the source of information on occupation 
for cases and controls [1]. 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Despice these drawbacks, IARC stated that there was "sufficient" 
evidence for the carcinogenicity of certain exposures in the coke 
production industry to humans, and suggested that a possible causative 
agent may be coal-tar fumes [1,2]. 


Table 35: Estimates of relative risk/standardized mortality ratio for 
workers in coke production 


Study 


Population 


Relative risk 
(95% limits) 


Kennaway and Kennaway 
(1936, 1947) 1 
Kuroda (1937) 1 


E/W gas stokers/coke-oven 
chargers 

Japanese gas - generator workers 


Reid and Buck (1956) 1 
Kawai et al (1967)^ 

Lloyd and Ciocco (1969)^ 
Lloyd (1971) 1 
Redmond ec al (1972)^ 
Mazumdar et al (1975)^ 
Sakabe et al (1975/ 
Radford (1976) 1 
Davies (1977)^ 

OPCS (1978) 

Axelson et al (1979) L 
Lloyd (1980) 1 
Redmond et al (198l/ 
Logan (1982) 


English coking plant workers 

Japanese gas - generator workers 

US non-white coke plant workers 

US coke-oven workers 

US/Canadian coke-oven workers 

US/Canadian coke-oven workers 

Japanese coke-oven workers 

US steel company workers 

Welsh coke-oven workers 

E/W coal gas/coke oven furnacemen 

Swedish coke-oven workers 

US coke-oven workers 

US coke-oven workers 

UK men making coal/gas/coke - 1931 


1951 

1961 

1971 


284* 


12 lung 
cancers 
compared to 
none in 
workers in 


other areas 
140* 

44.0 

2 

342* 

248* 2 


2.85(p<0.05) 

13.65 

128* 

3 

149 

1.00 

180* 4 


>1.00(p<0.05) 
6.94(p<0.05) 
2.63(p<0.05) 
367* 

129* 

152* 

178* 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Table 35 continued 

Blot et al (1983)^* US coke-oven workers 

Hurley et al (1983)^ British coke-oven workers 
Redmond (1983) /Rockette US coke-oven workers 
and Redmond (1985) 5 


1.2 

117* 

>1.00(p<0.05) 


E/W - English/Welsh 
* Standardized mortality ratio 

1 From International Agency for Research on Cancer (1984) 

2 Cancers of respiratory tract 

3 Proportional mortality ratio 

4 Estimated from data given 

5 From International Agency for Research on Cancer (1987) 
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36. Cooking over coal-fired stove 

Only two studies could be found which gave data relevant to an 
investigation of the possible association between lung cancer risk and 
the use of a coal-fired stove for cooking, and details of these are given 
In Table 36 . One study estimated a relative risk of 1.88, and while the 
other reported a positive association, no detailed results were 
presented. 

Therefore, while the evidence shown in the table appears to suggest 
a positive relationship between lung cancer and cooking over a coal-fired 
stove, with so little available data it is not really clear whether such 
an association does exist. 


Table 36: 

Estimates 

of relative risk for cooking 

over a coal-fired stove 

Study 


Population 

Relative risk 

(95% limits) 

Chen et al 

(1990) 

Chinese residents 

Positive association 

Liu et al 

(1993) 

Chinese residents 

1.88(1.12-3.15) 


References 


1. Chen BH, Hong CJ, Pandey HR and Smith KR (1990) Indoor air pollution 
in developing countries. Wld Hlth Statist Quart, 43, 127-138. 

2. Liu J -2, Hu H-S, Hu Y-H, Lu P and Hao L-Y (1993) A study on the 

relation between indoor exhaust and lung cancer. Proc Indoor Air, 1, 
489-492. ^^ ~- -- 
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37. Cooking with wok 


\ 


liable 3^7 ^gi^fes details of the only study found which attempted to 
relate lung cancer risk to cooking with a wok. Six relative risks were 
estimated for various indices of wok cooking, and these ranged from 
1.4-2.8. 


Although the findings of this study are suggestive of an association 
between lung cancer risk and cooking with a wok, results from more 
studies are needed before the relationship can be confirmed. 


Table 37: Estimates of relative risk for cooking with a wok 


Study 

Population 

Relative risk 

(95% limits) 

Gao et al (1987) 

Chinese women reporting frequent eye 

1.4(0.9-2.3) 1 


irrication 

2.8(1.8-4.3) 2 


Some/frequent eye irritation and 

some/considerable household smokiness 

2.6(1.8-3.7) 


Stir frying 30+ dishes per week 

2.6(1.3-5.0) 


Deep frying 3+ dishes per week 

1.9(0.5-6.8) 


Boiling 12+ dishes per week 

2.2(1.3-3.7) 

1 Users of soybean 

oil 


2 Users of rapeseed 

oil 



Re ferences 


1. 


Gao Y-T. Blot WJ , Zheng W et al ( 1987) Lung cancer among Chinese 
women. Int J Cancer, 40, 604-609. 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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38. Cooking with wood/straw 


Table 3 8 gives details of the only study found which attempted to 
relate lung cancer risk tQ^^ J ^- use of wood or straw as a fuel for 
cooking. A relative risk of 1.77 was estimated. 


With only one stu&y^_reporting it is not really possible to evaluate 
the potential carcinogenicity of wood or straw used as a cooking fuel. 


Table 38: Estimate of relative risk for cooking with wood/straw 


Study 

Population 

Relative risk 



(95% limits) 

Sobue (1990) 

Japanese women 

1.77(1.08-2.91) 


References 


1 . 


Sobue T (1990) Association of 
with lung cancer in Osaka, Japan. 


indoor air pollution and lifestyle 
Int J Epidemiol, 19 . S62-S66. 
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39. Cooks 


Only four studies were found which gave data relevant to an 
investigation of the possible association between employment as a cook 
and the risk of lung cancer, and these are detailed in Table 39 . Two 
relative risks, of 0.7 and 1.82, were estimated, along with two 
proportional mortality ratios, of 100 and 103, and two proportional 
registration ratios, of 124 and 130. One study observed a mortality rate 
of 3.2 per 1000 per year. 

It has been suggested that the excess of lung cancers seen in cooks 
may be caused by the fumes generated during cooking, particularly frying 
[ 2 , 3 ], and also that frequent tasting of hot food may cause thermal 
irritation of the upper aerogastric tract [3], However, the evidence for 
a possible association between lung cancer risk and employment as a cook 
presented here is hardly conclusive, and even if a risk does exist, it 
does not appear to be very large. 


Table 39: Estimates of relative risk/mortality ratio for employment as a 
cook 


Study 

Population 



Relative risk 





(95% limits) 

Boucot et al (1972) 

US male bakers/pastry 

cooks/ 

3.2 1 


chefs/cooks 




OPCS (1978) 

E/W male cooks 

- aged 

15-64 

100 2 


Aged 65-74 



103 2 


Registrations, 

1966-7 


130(p<0.01) 


1968-9 



124(p<0.05) 3 

Coggon and Wield (1993) 

UK army cooks 



1.82(1.25-2.57) 
-T -- 4 

Kjaerheim and Andersen 

Norwegian male 

cooks 


0.7(0.2-1.7) 

(1993) 






Source: https://www.industrydocuments.ucsf.edu/docs/lhhl0000 
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Table 39 continue^ 

E/W - English/Welsh 

1 Per 1000 per year 

2 Proportional mortality ratio 

3 Proportional registration ratio 

4 Standardized incidence ratio 
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40. Cushing's syndrome 

Table 40 gives details of the three studies which attempted to 
relate the risk of lung cancer to Cushing's syndrome, a disorder due to 
the excessive secretion of corticosteroid hormones by the adrenal cortex. 
A total of 24 cases of lung cancer were associated with the syndrome. 

It was suggested that the association of the two conditions might 
arise from secretion of hormones by the tumour, or that both conditions 
may be due to pituitary-hypothalamic or adrenal over - activity. However, 
in the absence of any risk estimates it is not possible to determine the 
relationship between lung cancer and Cushing's syndrome, or the cause of 
any such association if it does exist. 


Table 40: Observations for Cushing's syndrome 


Study 

Population 

Observations 

Allott and Skelton (1960) 

Hospital 

18 lung cancer cases associated 


patients 

with Cushing's syndrome 

Vogel et al (1961) 

Hospital 

5 lung cancer cases associated 


patients 

with Cushing's syndrome 

Marks et al (1963) 

US male 

1 lung cancer case associated 

with Cushing's syndrome 


References 


1 . 


Allott EN and Skelton MO (1960) Increased adrenocortical activity 
associated with malignant disease. Lancet, ii . 278-283. 


2. Marks LJ , Russfield AB and Rosenbaum DL (1963) 

Corticotropin-secreting carcinoma. JAMA, 183 . 115-117. 
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41. DDT 

Table, 41 gives details of the studies which investigated the 
possible association between lung cancer risk and exposure to DDT. Five 
relative risks were estimated, ranging from 0.91-1.8, of which all but 
one were above 1.00. Two standardized mortality ratios, of 156 and 180, 
were also calculated. Additionally, one study reported five cases of 
lung cancer associated with inhalation of DDT among a group of patients 
with granulomatous disease of the lungs. 

Only the study by Austin took objective measurements of exposure to 
DDT, by measuring serum levels of the chemical. Two other studies (Blair, 
Ditraglia) did at least attempt to quantify exposure by recording the 
length of time workers were exposed to DDT. However, no information on 
the level of exposure was available from the other studies. Thus, 
inaccuracies could have been introduced into them. Furthermore, several 
of the studies (Bartel, Blair, Wang and MacMahon, Wong) stated that 
workers were exposed to other substances, usually other pesticides, in 
addition to DDT, making an analysis of the effects of DDT alone very 
difficult. 

Therefore, IARC felt there was "inadequate 11 evidence for the 
carcinogenicity of DDT to humans [1], and in a later review, described it 
as only "possibly carcinogenic" [2]. 


Table 41: Estimates of relative risk/standardized mortality ratio for 
exposure to DDT 


Study 

Population 

Relative risk 

(95% limits) 

Pimentel and Menezes 

Patients with granulomatous 

Five lung cancer 

(1979) 1 

disease of the lungs 

cases reported 

Wang and MacMahon (1979) 

* Pesticide applicators 

>1.00 

Bartel (1981) 1 

Agricultural workers 

180(140-240)* 

Ditraglia et al (1981)^ 

US DDT manufacturing workers 

1.3(0.34-3.2) 

Blair et al (1983) 1 

Pesticide applicators 

>1.00 

Wong et al (1984)* 

Male DDT manufacturing workers 

; 156(74-286)*^ 

Wicklund et al (1988)^ 

US orchard workers 

0.91(0.4-2.I) 3 

Austin et al (1989)^ 

US adults 

1 .8(0 .5-6.2) 3 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Footnote to Table 41 
* Standardized mortality ratio 

1 From International Agency for Reseach on Cancer (1987) 

2 From International Agency for Reseach on Cancer (1991) 

3 Tumours of respiratory system 
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42. Debrisoquine metabolism 

Six studies were found which attempted to relate lung cancer risk to 
debrisoquine metabolism, and Table 42 gives details of them. Two 
estimates of relative risk were given, one of 0.61 for poor debrisoquine 
metabolizers and one of 6.1 for extensive metabolizers. One study 
reported that 78.8% of cases were extensive metabolizers compared to only 
27.8% of controls, while another noted that 1.9% of cases were poor 
metabolizers compared to some 8.7% of the control group. Two studies 
failed to find any differences between cases and controls in the 
proportions of the metabolic types. 

All of the studies were of a case-control design, and most assessed 
debrisoquine metabolism by administering the drug to respondents and 
classifying them phenotypically according to the rate of metabolism. 
However, it is possible that debrisoquine metabolism may be affected by 
the disease status of the subject [5], and in these studies it is not 
clear whether the observed differences in metabolic type were a cause or 
an effect of lung cancer. Only the study by Smith measured debrisoquine 
metabolism genotypically, thus avoiding this problem. In the light of 
this drawback, it is difficult to properly evaluate the possible 
association between lung cancer risk and debrisoquine metabolism 
suggested by the evidence presented in the table. 


Table 42: Estimates of relative risk for debrisoquine metabolism 


Study Population Relative risk (95% limits) 


Ayesh et al (1984) 


Roots et al (1988) 

Law et al (1989) 

Caporaso et al (1990) 
Spiers e c a 1 ( 1990) 


UK residents 


German residents 
UK residents 

US residents 
UK residents 


78.8% of cases extensive 
metabolizers compared to 
27.8% of controls 
0.61(0.31-1.15) 1 
1.9% cases poor metabolizers 
compared to 8.7% of controls 
6.1(2.2-17.I) 2 
No difference in proportion 
of poor metabolizers between 
cases and controls 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhl0000 
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No difference in proportion 
of poor metabolizers between 
cases and controls 


UK residents 


1 Relative risk estimate for poor metabolizers 

2 Relative risk estimate for extensive metabolizers 
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43• Dental mechanics 

Details of the only study found which attempted to relate the risk 
of lung cancer to employment as a dental mechanic are given in Table 43 . 
Three cases of lung cancer among men working as dental mechanics were 
reported, as was an increased risk of lung cancer found in two previous 
surveys, details of which were not available. 

It was noted by the authors of the study that dental mechanics may 
be exposed to several potentially carcinogenic materials, including 
solvents, fumes, dust from abrasives and asbestos paper. It is therefore 
possible that any one of these may have caused the observed increase in 
lung cancer, but with no further information available it is not possible 
to determine which one, if any. Thus, the relationship between lung 
cancer risk and employment as a dental mechanic remains unclear. 


Table 43: Observations 

for dental mechanics 


Study 

Population 

Observations 

Coggon ec al (1986) 

UK men 

Three lung cancer cases 

worked as dental mechanics 


Re ferences 


Coggon D, Pannett B, Osmond C and Acheson ED (1986) A survey of 
cancer and occupation in young and middle aged men. I Cancers of the 
respiratory tract. Br J Ind Med, 4_3, 332-338. 
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44. Dermatomvosi t is 

Table 44 gives details of the only study found which attempted to 
investigate lung cancer risk in relation to derraatomyositis. It was 
reported that 14 cases of lung cancer were associated with 
dermatomyositis. 

With so little information available it is not possible to evaluate 
the relationship between lung cancer and dermatomyositis, but it was 
thought unlikely that such an association existed [ 1 ]. 


Table 1: Observations for dermatomyositis 


Study 

Population 

Observations 

Williams (1959) 

Hospital patients 

14 cases of lung cancer 

associated with dermatomyositis 
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45. 1 . 2 -Dibromo- 3 -chloropropane 

Only two studies could be found which gave any data relevant to an 
investigation of the possible association between lung cancer risk and 
exposure to 1,2-dibromo-3-chloropropane, and details of these are given 
in Table 45 . One standardized mortality ratio, of 146, was calculated, 
while the other study stated that the increase in mortality observed was 
due mainly to an excess of respiratory cancers. 

However, several drawbacks were noted with these studies. Workers in 
the study by Hearn had been exposed to arsenicals as well as 
1 ,2-dibromo-3-chloropropane, but no information on the extent of exposure 
to either substance was given. Workers in the study by Wong were exposed 
to several brominated chemicals, but again no details of exposure were 
given. 

In view of the numbers involved and the lack of control of 
confounding factors, IARC considered these studies to be "inadequate”, as 
was the evidence for the carcinogenicity of 1,2-dibromo-3-chloropropane 
to humans [1]. 


Table 45: Estimates of standardized mortality ratio for exposure to 
1 ,2-dibromo- 3 -chloropropane 


Study 

Population 

Standardized mortality ratio 

Hearn et al (1984)^ 

Chemical workers Observed increase in mortality due 

mainly to excess of respiratory 

cancers 

Wong ec al (1984) 1 

US workers 

146^ 

1 From International Agency for 

2 Estimated from data given 

Research on Cancer (1987) 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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46. Diesel engine exhausts 


Table 46 lists the 30 studies found which gave details of a possible 
association between exposure to diesel engine exhausts and lung cancer. 
For cohort studies the estimates of relative risk ranged from 0.88-2.67, 
and standardized mortality ratios calculated were between 99 and 226, 
with 20 of the 26 reported results showing a positive association. The 
case-control studies showed a similar pattern, with relative risk 
estimates ranging fro m^0.60- 2^70, with 21 out of 25 being above 1.00. 

However, when considering these results, some important limitations 
in the design of the studies must be borne in mind. None of the studies 
included measurements of diesel exhaust concentrations during the actual 
exposure of the study population, relying instead on surrogate indices 
such as contemporary measurement of diesel soot in work environments 
similar to those used to classify past exposure, job history from 
interview, employment records or death certificates, and membership in a 
trade union. Additionally, further inaccuracies will be introduced due to 
the variable amount of time that subjects in different studies were 
required to have spent in a particular job or occupation in order to have 
been considered "exposed". Finally, many respondents exposed to diesel 
engine exhausts will have been exposed to other pollutants, particularly 
gasoline engine exhausts. 

Not surprisingly then, a review by the US EPA [29] concluded that, 
due to methodological drawbacks, the evidence of carcinogenicity in 
humans was considered to be limited for diesel exhaust exposure. A more 
recent review [21] described the evidence of an association between 
exposure to diesel engine exhausts and lung cancer as "largely 
c i rcums tant ial 11 , although it was felt that "taken in aggregate ... the 
we ight of the epidemiol ogical evidence is conyincing for a small positive 
This is reflected by the categorization given by IARC, who 
describe diesel engine exhausts as "probably carcinogenic" (Group 2A) 
[17] . 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Table 46: Estimates of relative risk/standardized mortality ratio for 
diesel engine exhausts 


Study Population Relative risk 

(95% limits) 


Cohort studies: 


Raffle (1957) 

London transport employees 

1.42 

Kaplan (1959) 

Baltimore/Ohio railroad workers 

0.88 

Waxweiler et al (1973) 

US potash miners 

No association 

Leupker and Smith 

US Teamsters Union Cohort 

1.21(p > 0.05) 

(1978) 



Ahlberg et al (1981) 

Swedish male truck drivers 

1^33(1.10-1.60) 

Stern et al (1981) 

New Jersey vehicle examiners 

1.02 

Waller (1981) 

London transport employees 

0.90(p > 0.05) 

Howe et al (1983) 

r^n^djan railroad fJ rt rV Ar<: 

1.40(1.20-1.50) 

Rushton et al (1983) 

London bus maintenance workers 

101 (82-122)* ’ 

Wong et al (1985) 

US heavy equipment operators 

99 (88-110)* 

Gustafsson et al (1986) 

Swedish dock workers 

132 (105-166)* 

Steenland (1986) 

US teamsters - mechanics 

226 (162-309)* 


truck drivers 

154 (144-166)* 


dock workers 

132 (99-175)* 


other 

116 (95-142)* 

Edling et al (1987) 

Swedish bus company employees 

<1.00 

Boffetta et al (1988) 

US males - miners 

2.67(1.63-4.37) 


Heavy^equipment operators 

2.60(1.12-6.06) 


Railroad workers 

1.59(0.94-2.69) 


Truck drivers 

1.24(0.93-1.66) 

Garshick et al (1988) 

US railroad workers^* age 40*44 

1,45(1.11-1.89) 


age 45-49 

1.33(1.03-1.73) 


age 50-54 

1.20(p > 0.05) 


age 55-59 

1.18(p > 0.05) 


age 60-64 

0.99(p > 0.05) 

Grandjean et al (1991) 

Danish filling station attendants 1.58(1.25-2.00) 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Menck and Henderson 
(1976) 

Decoufle et al (1977) 

Williams et al (1977) 
Coggon et al (1984) 
Hall and Wynder (1984) 

Buiatti et al (1985) 
Damber and Larsson 
(1987) 

Garshick et al (1987) 
Lerchen et al (1987) 
Benhamou et al (1988) 


Siemiatycki et al 
(1988) 

Hayes et al (1989) 


Boffetta et al (1990) 
Steenland et al (1990) 


LA County truck drivers 


1.65(p < 0.05) 


US truck/bus/taxi drivers 
US train engineers and firemen 
US male truck drivers 
English/Welsh populations 
US males 

Heavy equipment repair/operators 
Italian male taxi drivers 
Swedish professional drivers 
Underground miners 
US railroad workers 
New Mexicans exposed to diesel 
French motor vehicle drivers 
Transport equipment operators 
Miners and quarrymen 
Montreal males 


0.92(p > 0.05) 

0 .94(p > 0.05) 

1.52(p > 0.05) 
1.30(1.10- 1,60) 
2.00(1.20-3.20) 
l790(p > 0.05) 
1.80(1.00-3.40) 
1.20(0.90-2.60) 
2.70(1.20-6.00) 
1.39(1.05-1.83) 
0.60(0.20-1.60) 
1.42(1.07^1^89) 
i.35(1.05-1.75) 
2.10(1.10-4.30) 
1.20(p > 0.05) 


US truck drivers > 10 years 


1.50(1.10-1.90) 


All except truck drivers 

Taxi d rivers/chauffeurs <10 y ears. 

Taxi drivers/chauffeurs >10 years 

Heavy equipment operators 

US males '’probably exposed" 

Self-reported exposure 

US truck mechanics 

Diesel truck drivers 


1.30(1.00-1.70) 
2.5Q4rAO-4.80) 
1.20(0.50-2.60) 
2.10(0.60-7.10) 
0.92(0.75-1.12) 
1.26(p > 0.05) 

1.69(p > 0.05) 

1.42(p > 0.05) 


* Standardized mortality ratio 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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47. Dietary fat/cholesterol and serum cholesterol 

Table 47a gives details of the studies which considered dietary fat 
or cholesterol as a risk factor for lung cancer. It can be seen from 
this table that, of the 4 risk factors presented for low dietary intake, 

2 are below 1.00 and 2 above, with the estimates of relative risk 
ranging from 0.60-2.70. For the studies which looked at high dietary 
intake the relative risk estimates ranged from 0.30-3.50, wi th 24 out ctf 
32 being above 1.00, and only 8 risk estimates being 1.00 or below. 
Additional 1 y~ one*~Vtu3y preserTtedThighly significant partial regression 
coefficients of 6.30 and 16.2, for age groups of 55-64 and 65-74 years 
respectively. However, as on the whole few confidence intervals were 
given, it is difficult to interpret the significance of these findings. 

Table 47b lists the four prospective studies which attempted to 
measure serum cholesterol levels in relation to lung cancer risk. Two 
studies found some evidence of an increased risk in individuals with low 
serum cholesterol, although the results were only significant in one. 
However, the other two studies appeared to find a positive association 
between serum cholesterol level and lung cancer risk, with respondents in 
the lower cholesterol categories having a reduced risk. 

However, several points should be considered when trying to 
interpret these results. Table 19a shows the wide variety of indices used 
to measure dietary fat intake, and it is not clear how accurately these 
may have measured fat intake. Additionally, most of the studies limited 
their subjects to men only, and so few results are available for women. 
Therefore, if any differences exist between the sexes they will be very 
difficult to spot. 

Unlike nutrients such as vitamins A and C, it is well known that 
serum cholesterol is not highly correlated with dietary cholesterol, but 
rather with intake of saturated fat. Therefore, while the results from 
studies looking at dietary and at serum cholesterol may show few 
similarities, there should be some comparability in the findings of those 
studies measuring dietary fat intake and those measuring serum 
cholesterol. As discussed above, while most of the relative risks for 
high fat intake were above 1.00, the evidence for high serum cholesterol 
was less convincing. 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Finally, the onset of cancer may affect appetite and metabolism, so 
that patients may appear to have different levels of dietary and serum 
nutrients than non-sufferers. It has been suggested that the early stages 
of cancer cause a drop in serum cholesterol levels (7,8,10,14,15), so 
that subjects with lower levels may have a cancer that has not yet been 
detected. This is obviously a problem in case-control studies, and may 
also be so in prospective studies if the period of follow-up is not very 
long. 


Table 47a: Estimates of relative risk for dietary cholesterol/fat intake 


Study 

Study 

type 

Location 

Index of fat 

intake 

Relative risk 

(95% limits) 

Low dietary intake: 





Hettlin et al (1979) 

c-c 

USA 

Milk 

1.60 1 

Wu et al (1985) 

c-c 

USA 

Dairy products/ 

2.70 2 




eggs 


Byers et al (1987) 

c-c 

USA 

Total fat 

0.60 3 




Choles terol 

0.90 3 

High dietary intake: 





Hinds et al (1983) 

c-c 

USA 

Cholesterol 

1.75 3 




Cholesterol 

3.50(1.70-7.21) 1 

Kvale et al (1983) 

PR 

Norway 

Milk 

0.30 1 




Meat 

—1 
o 
o 

r*~i 




Eggs 

0.90 1 

Heilbrun et al (1984) 

PR 

USA 

Cholesterol 

1.00 1 

Wynder et al (1987) 

EC 

43 

Total fat 

>1.00(p cO.OOOl) 1 



countries 

>1.00(p - 0.006) 2 

Goodman et al (1988) 

C-C 

USA 

Total cholesterol 1.77(1.12-2.80) 




Eggs 

1.36(0.89-2.09) 




Other sources 

1.99(1.25-3.15) 3 

Mettlin (1989) 

C-C 

USA 

Animal fat 

1.50 


Whole milk 2.10 

Pork chops 2 .40 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Table 47a continued 

Jain et al (1990) C-C Canada 


Fraser et al (1991) 

PR 

USA 

Kesteloot et al (1991) 

EC 

34 



countries 

Knekt et al (1991) 

PR 

Finland 


Shekelle et al (1991) 

PR 

USA 

Xie et al (1991) 

EC 

29 



countries 

Goodman et al (1992) 

C-C 

USA 


Cholestero1 

1.55 

Total fat 

1.30 

Heat/fish/poultry 

1.31(0.52-3.28) 

Hilk 

0.88(0.37-2.12) 

Dairy fat/lard 

> 1 . 00 (p < 0 . 01) 1 

2 

No association 

Cholesterol 

1.03(0.58-1.85) 1 

Total fat 

1.55(0.78-3.10) 1 

Saturated fat 

1.64(0.84-3.19) 1 

Honounsat. fat 

1.07(0.56-2.05) 1 

Polyunsat. fat 

0.87(0.50-1.52) 1 

P/S ratio 

0.71(0.44-1.12) 1 

Choles terol 

1.94 1 

Animal fat 

6.30(1.86-10.7) 5,6 
16.2(9.19-23.2) 5,7 

Dairy products 

2.19(1.40-3.43) 3 

2 

Processed meats 

2.35(1.83-3.01) 3 

^Eggs 

1.31(0.85-2.03) 3 

Desserts 

2.12(1.40-3.20) 3 

Fried foods 

1.42(0.89-2.29) 3 


C-C - Case-control; EC - Ecological; PR ~ Prospective; P/S - ratio of 
polyunsaturated to saturated fat 

1 Hales only 

2 Females only 

3 Estimated from data for males and females separately 

4 Data from 43 countries 

5 Partial regression coefficient 

6 Age group 55-64 years only 

7 Age group 65-74 years only 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Table 47b: Measurements of serum cholesterol levels in lung cancer 

patients and controls (Males only unless otherwise indicated) 


Study 

Location 

Average cholesterol Significance 

difference between of 

cases and controls difference 

Kagan et al (1981) 

USA 

-20.30 mg/dl 

p < 0.01 

Law and Thompson (1991) 

Various^ 

-0.181 mmol/1 

p > 0.05 2 



-0.041 mmol/1 

p > 0.05 3 



-0.106 mmol/1 

p > 0.05 2,4 



-0.032 mmol/1 

p > 0.05 3 ’ 4 



Cholesterol 

Relative risk 



level 

(95% limits) 

Knekt et al (1991) 

Finland 

215-248 mg/dl 

0.80(0.40-1.50) 



249-285 mg/dl 

1.10(0.60-1.80) 



>285 mg/dl 

1.30(0.80-2.20) 

Shekelle et al (1992) 

USA 

<5.53 mmol/1 

0.90(p > 0.05) 



5.53-6.13 mmol/1 

0.70(p > 0.05) 



6.14-6.90 mmol/1 

1.00(p > 0.05) 



>6.91 mmol/1 

1,00(p > 0.05) 

1 Combined results from 

33 prospective studies 



2 Short term studies (cancers presenting in first 5 years in mortality 
studies or first 2 years in incidence studies) 

3 Long term studies (cancer presenting after 3 years in mortality studies 
or after 2 years in incidence studies) 

4 Females only 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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48. Dimethyl sulphate 

No epidemiological studies concerning the risk of lung cancer in 
relation to exposure to dimethyl sulphate could be found, but two case 
reports of cancers following such exposure are shown in Table 48 , A total 
of five cases of cancer of the lung and bronchus have been reported in 
workers occupationally exposed to dimethyl sulphate. 

No objective measurements of the level of exposure of the cases were 
reported. In addition, it was stated that the case in the study by 
Bettendorf was also exposed to bis(chloromethyl)ether and chloromethyl 
methyl ether, both potent carcinogens, in higher concentrations than the 
exposure to dimethyl sulphate. It is clearly possible, then, that the 
observed pulmonary cancer could have been caused by exposure to 
substances other than dimethyl sulphate. 

Although IARC stated that there was "some suspicion as to the 
possible carcinogenicity of dimethyl sulphate in man" (1), the evidence 
to support this was felt to be "inadequate" [2]. 


Table 48: Case reports following exposure to dimethyl sulphate 

Study Observation 

Druckrey et al (1966)^ 4 cases of bronchial carcinoma observed among 

chemical factory workers exposed to dimethyl 
sulphate. 

2 

Bettendorf (1977) 1 case of pulmonary carcinoma after exposure to 

'small amounts' of dimethyl sulphate. 


1 From International Agency for Research on Cancer (1974) 

2 From International Agency for Research on Cancer (1987) 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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49. Dock workers 

Only four studies were found which attempted to relate the risk of 
lung cancer to employment as a dock worker, and details of these are 
given in Table 49 . Nine standardized mortality ratios were given, lying 
in the range 127-246, along with three proportional registration ratios, 
of between 122 and 143. Additionally, one proportional mortality ratio 
of 117 was presented, while another study estimated a relative risk of 
1.46. 

It was suggested that exposure to diesel exhaust may be an important 
factor in the development of lung cancer among dock workers [1). However, 
only the study by Emmelin et al gave any information on the level of the 
workers' exposure, and this was not based on objective measurements but 
on an index of exposure, namely annual diesel fuel consumption. 
Therefore, it is difficult to assess lung cancer risk in terms of diesel 
exhaust exposure. Furthermore, it is likely that dock workers are exposed 
to other, potentially carcinogenic, substances such as asbestos [1], but 
as no measurements of workplace exposures were taken it is impossible to 
determine whether or not this is so. 

The evidence presented in the table is consistent with an increased 
risk of lung cancer in dock workers. However, this information comes from 
a small number of studies and does not provide sufficient data to 
determine the nature of the subjects' exposures, nor the agent or agents 
responsible for the observed increase in risk. 
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Table 49: Estimates of standardized mortality ratio/relative risk for 
dock workers 


Study 

Location 

Subset 

Standardized 

mortality ratio 

OPCS (1978) 

England 

Men, 1970-72 

117(p<0.05) 1 


and 

1966-67 

122(p<0.01) 2 


Wales 

1968-69 

125(p<0.01) 2 

Logan (1982) 

England 

Men, 1931 

183 


and 

1951 

149 


Wales 

1961 

169 



1971 

182 



3 

Married women , 1951 

132 



1961 

246 



1971 

213 

OPCS (1986) 

Great 

Men 

136(p<0.01) 


Brita in 

Married women^ 

127(p<0.01) 



Men 

2 

143 

Emmelin et al (1993) 

Sweden 

Men 

1.46(0.93-2.29)* 


* Relative risk (95% limits) 

1 Proportional mortality ratio 

2 Proportional registration ratio 

3 According to husband's occupation 
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50 . Epichlorohydrin 

Only three studies were found which attempted to relate the risk of 
lung cancer to exposure to epichlorohydrin, and details of these are 
given in Table 50 . Two standardized mortality ratios, of 80 and 137, were 
calculated, along with one relative risk of 2.4. 

The main problem with these studies was the lack of information on 
the workers' exposures. Although the study by Barbone attempted to 
classify potential exposures this was based on interviews with the 
respondents and not on objective measurements. Additionally, no attempt 
was made to separate out the effects of epicholorohydrin and 
anthraquinone dye in those workers who had been exposed to both. Similar 
problems were noted in the study by Enterline, in which some workers had 
previously been exposed to isopropyl alcohol, and in the study by 
Tassignon, in which it was stated that workers had been exposed to k 
variety of chemicals but no data was available on which ones. 

Therefore, with so few studies reporting, and noting the drawbacks 
mentioned above, it is difficult to reach any conclusions about the 
carcinogenicity of epicholorohydrin to humans. Not surprisingly then, 
IARC [2] classified the evidence as "inadequate”. 


Table 50: Estimates of standardized mortality ratio/relative risk for 
exposure to epichlorohydrin 


S tudy 

Population 

S tandardized 

mortality 

ratio 

Enterline (1982)^ 

US factory workers 

2 

137* 

Tassignon et al (1983) 

" European factory workers 

2 

80* 

Barbone et al (1992) 

US dye/resin factory workers 

2.4(1.1-5.2)* 

* Relative risk 

1 From International Agency for Research on Cancer (1987) 

2 Estimated from data given 



Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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51. Family history of lung. cancer/men del ian . i .. i 0 . b . g . rltance 

Table 51 gives details o£ the studies which attempted to investigate 
lung cancer risk in relation to a family history of lung cancer. Fourteen 
relative risks were estimated, lying in the range 0.31-5.31, of which 12 
were above 1.00. Two studies reported a 2.5- and a 3-fold excess of lung 
cancer among the relatives of cases, while another noted a family history 
of lung cancer among 9.3% of cases, compared to A.8% of controls. One 
study found 21% of patients with primary lung cancer to have a family 
history of the disease, compared to only 6% of patients with secondary 
lung cancer and 6% of controls, and pairs of probands in which both 
members had lung cancer were found significantly more frequently than 
expected by one study. Case reports of lung cancer in close relatives 
were made by three studies, who noted the disease in four out of eight 
siblings over the age of 50, in two identical twins, and a total of 12 
cases in two different families. Finally, one study reported findings 
compatible with a hypothesis of mendelian codominant inheritance of a 
rare autosomal gene producing an earlier age of onset of lung cancer in 
carriers. 

It should be noted that bias arising from a variety of sources could 
have been introduced into the studies, and a more detailed discussion of 
this is given elsewhere (7). Briefly, however, it was not thought that 
the results of the studies could be explained by confounding due to 
differences in age, smoking habits, family size or other variables, 
between the cases and controls, and recall bias was also not considered 
to be of great importance. 

Therefore, there does appear to be evidence of an increased risk of 
lung cancer among subjects who have had a relative suffer from the same 
disease. 
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Table 51: Estimates of relative risk for family history of lung cancer 


Study Location Relative risk 


Tokuhata and 

Lilienfeld (1963a) 

US residents 

2.5-fold excess of lung cancer among 

case relatives compared to controls 

Tokuhata and 

Lilienfeld (1963b) 

US residents 

3-fold excess of lung cancer among 

case relatives compared to controls 

Brisman et al 

(1967) 

US residents 

All four of eight siblings aged over 

50 developed lung cancer 

Joishy et al 

(1977) 

US men 

Identical twins developed lung 

cancers with similar time of onset, 

histochemistry and site of metastasis 

Goffman et al 

(1982) 

US residents 

5 cases of lung cancer reported in 

one family and 7 cases reported in 

another 

Alderson et al 

UK residents 

1.28(0.93-1.78) 

(1985) 1 

Ooi et al (1986) 

US residents 

3.07(1.1-8.7) 

Saraet et al (1986) 

US residents 

5.31(2.21-12.76) 

Gao et al (1987) 

Chinese women 

1.1(0.6-2.3) 2 

3.0(0.7-12.5) 3 

Tsugane et al 

Japanese men 

1,67(p>0.05) 

(1987) 

Women 

0.31(p>0.05) 

Horwitz et al 

US women 

2.8(1.02-7.7) 

(1988) 

McDuffie et al 

Canadian 

9.3% of cases had family history of 

(1989) 

residents 

lung cancer compared to 4.8% of 

controls (p<0.005) 

Sellers et al 

(1990) 

US residents 

Results indicated compatibility of 

data with mendelian codominant 

inheritance of rare autosomal gene 

producing earlier age of onset of 

cancer 

McDuffie (1991) 

Canadian 

residents 

1.99(1.18-3.37) 
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Table 51 continued 

Murata et al Japanese women 

(1991) 


Osann (1991) 

Shaw et al (1991) 
Sellers et al 
(1992) 

Ambrosone et al 
(1993) 


Pavlakou et al 
(1993) 


US women 
US residents 
US residents 

US residents, 
0-20 years 
smoking 
21+ years 
Greek women 


Pairs of probands in which both 
members had lung cancer occurred 
significantly more frequently than 
expected 
1.9(0.7-5.6) 

2 . 8 ( 1 . 2 - 6 . 6 ) ^ 

1.9(0.9-4.I) 4 

3.01(1.38-6.63) 5 
0.85(0.62-1.16) 5 

21% of primary lung cancer patients 
had family history of lung cancer 
compared to 6% of secondary lung 
cancer patients and 6% of controls 


1 From Lee (1993) 

2 Lung cancer in parents 

3 Lung cancer in siblings 

4 Small cell lung cancer compared to non-small cell lung cancer 

5 Squamous cell/small cell cancers compared to large cell/adenocarcinomas 
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52. Farmers/agricultural workers 

Table 52 gives details of the studies which attempted to relate lung 
cancer risk to employment in the agricultural industry. Twenty-two 
standardized mortality ratios were calculated, ranging from 31-132, with 
18 being below 100. In addition, five relative risks were estimated, 
ranging from 0.5-1.24, of which three were below 1.00. One proportional 
mortality ratio of 61 was also presented, along with a standardized 
mortality odds ratio of 929. These results are consistent with farmers 
and agricultural workers having a lower risk of lung cancer than workers 
in other industries. 

One study put forward the theory that the lower incidence of lung 
cancer in farmers and farm workers is due to exposure to endotoxins which 
bring about a protective effect by stimulating macrophages to produce 
tumour necrosis factor, thus augmenting the body's defences against 
tumours. It was also suggested that exposure to tobacco smoke at low 
levels may have a similar effect, and that as farmers tend to smoke less 
than the general population this may be sufficient to explain their lower 
risk of lung cancer [8]. As little information was available from the 
studies on smoking habits it is not really possible to determine which of 
these explanations, if either, is the more likely. 

In contrast, Benhamou et al suggested that the increased risk of 
lung cancer observed among farmers in their study could be explained by 
the use of arsenical insecticides (1). Again, as none of the studies had 
collected information on such exposures, this hypothesis cannot be 
evaluated. 

Overall, then, from the evidence presented in the table it can be 
seen that farmers and agricultural workers appear to have a decreased 
risk of lung cancer, but, as yet, no satisfactory explanations for this 
observation have been put forward. 
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Table 52: Estimates of standardized mortality ratio/relative risk for 
farmers/agricultural workers 


Study 

Population 

Standardized 

mortality ratio 

OPCS (1978) 

E/W male farmers/farm managers/ 

market gardeners 

00 


Agricultural workers 

86 

Logan (1982) 

UK male farmers - 1931 

35 


1951 

46 


1961 

59 


1971 

57 


Married women - 1931 

50 


1951 

69 


1961 

70 

- 

1971 

74 


UK male agricultural workers, 1931 31 


1951 

51 


1961 

77 


1971 

105 


2 

Married women - 1931 

29 


1951 

74 


1961 

88 


1971 

118 

Blot et al (1983) 

US male agricultural workers 

1.0(0.4-2.3)* 

Milne et al (1983) 

US male farmers 

0.5(p<0.05)* 


Farmers/farm labourers 

0.8* 

Dubrow and Wegman 

(1984) 

US agricultural scientists 

929(p<0.001) 3 

OPCS (1986) 

UK male farmers/horticulturists/ 

farm managers 

47(p<0.01) 


Married women^ 

57(p<0.01) 


UK male farm workers 

117(p<0.01) 


Married women^ 

132 

Benhamou et al (1988) 

French farmers 

1.24(0.94-1.62)* 

Rylander (1990) 

US male wheat/grain farmers 

61(p<0.05) 4 

Zappa et al (1993) 

Italian agricultural workers 

o 

'■nJ 

'-j 

O 

O' 

t- 4 1 

* 
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Footnote to Table 52 
E/W - English/Welsh 
* Relative risk 

1 Estimated from data given 

2 According to husband's occupation 

3 Standardized mortality odds ratio 

4 Proportional mortality ratio 
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53. Fishermen 

The five studies found which investigated a possible association 
between lung cancer risk and employment as a fisherman are detailed in 
Table 53 . Three relative risks were estimated, ranging from 1.0-3.2, with 
two being above 1.00. Two proportional mortality ratios, of 125 and 144, 
were also given, along with one standardized mortality ratio of 205. 

It can be seen, then, that there is a fairly consistent increase in 
the risk of lung cancer among fishermen, but as yet no plausible 
mechanism for this observation has been put forward. One study suggested 
that the excess of lung cancers was probably more a reflection of the way 
way of life of fishermen, particularly their drinking and smoking habits, 
than a direct consequence of the occupation [2]. However, elsewhere it 
was felt that the persistence of the raised PMR after the removal of 
other causes of death individually large enough to seriously affect it 
added support to the hypothesis that fishermen are at excess risk of lung 
cancer [3]. Unfortunately, there is not really sufficient data for a full 
evaluation to be made. 


Table 53: Estimates of relative risk/standardized mortality ratio for 
fishermen 


Study 

Location 

Subse t 

Relative 

risk(95% 

limits) 

OPCS (1978) 

England/Uales 


205* 1 

Gotclieb et al (1979) 2 

US 


1.8 

Bloc et al (1982) 2 

US 


3.2 

3 

Howe and Lindsay (1983) 

Canada 


1.00 

OPCS (1986) 

UK 

Aged 15-64 

144 4 



Aged 65-74 

125 4 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Footnote to Table 33 
* Standardized mortality ratio 

1 Estimated from data given 

2 From Williams Pickle (1984) 

3 From Blot (1984) 

4 Proportional mortality ratio 
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54 . Fishmo_ng.ers/poultry dressers 

Table 54 gives details of the only study which attempted to 
investigate the possible association between lung cancer risk and working 
as a fishmonger or poultry dresser. A standardized mortality ratio of 273 
was calculated. Separate findings for the two occupations were not 
presented. 

It was suggested that, as with butchers, the excess of lung cancers 
observed may have arisen from the handling of raw flesh, but with only 
one study reporting it is not possible to properly evaluate this 
hypothesis, or determine if there is a relationship between lung cancer 
risk and employment as a fishmonger or poultry dresser. 


Table 54: Estimate of standardized mortality ratio for fishmongers/ 
poultry dressers 


Study 

Population 

S tandardized 



mortality 



ratio 

OPCS (1986) 

UK men 

273 


References 


1 . 


Office 
mortali 
Brita in 


of Population Censuses and Surveys 
ty: The Registrar General's decennial 

, 1979-80, 1982-83. HMSO , London. 


(1986) Occupational 
supplement for Great 
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55. Formaldehyde 


Table 55 presents details of the studies which gave data relevant to 
an investigation of the possible association between lung cancer risk and 
exposure to formaldehyde. The seven relative risks which were estimated 
ranged from 0.34-1.11, with only one being above 1.00. Two standardized 
mortality ratios, of 97 and 136, were also presented, along with one 
proportional mortality ratio of 102. 

From the table it can be seen that subjects drawn from the medical 
professions show a consistent decrease in lung cancer risk, an 
observation which has been noted elsewhere, and it has been suggested 
that this deficit might be explained by the lower prevalence of tobacco 
use in these occupational groups [2]. However, insufficient data on the 
subjects' smoking habits was given by the studies to determine whether or 
not this was the case. Little information was also given about the level 
of exposure of the subjects, with only the study by Partanen giving broad 
categories of exposure, while only the study by Wong had attempted to 
identify other substances the subjects may have been exposed to. These 
include oxygenated hydrocarbons other than formaldehyde, benzene, 
asbestos, and inorganic and organic pigments. Embalming fluid also 
contains a variety of chemicals apart from formaldehyde [1]. Thus, it is 
possible that workers were exposed to other substances which were 
themselves potentially carcinogenic, and this may have introduced bias 
into the results. 

While those working in the medical professions appear to show a 
decreased risk of lung cancer in relation to formaldehyde exposure, 
studies of workers manufacturing or using formaldehyde have given less 
conclusive results. This led 1ARC to classify the evidence for the 
carcinogenicity of formaldehyde to humans as "limited" [2]. 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Table 55: ' Estimates of relative risk/standardized mortality ratio for 
exposure to formaldehyde 


Study 

Population 

Relative risk 

(95% limits) 

Doll and Peto (1976) 1 

British doctors 

1.00 

Doll and Peto (1977) 1 

UK male scientific researchers/ <1.00 

pathologists/biochemists 

OPCS (1978) 

E/W qualified medical <1.00 

practitioners 

Jensen and Andersen 

Danish doctors ever employed in 

1.0(0.4-2.4) 

(1982) 

pathology, forensic medicine 

or anatomy 

KJ2 2 ’ 3 

Walrath and Fraumeni 
(1982) 1 

US embalmers 

Wong (1982) 1 

US male chemical factory workers 

97* 3,4 

Bertazzi et al (1986) 3 

Italian formaldehyde - res in 

plant workers 

136* 

Partanen (1993) 

Anatomists, pathologists, 

forensic medicine specialists 

0.34(0.26-0.44) 6 


Funeral directors, embalmers, 

undertakers, drug users 

0.98(0.89-1.07) 6 


Industrial workers 

1.11(1.03-1.19) 6 


* Standardized mortality ratio 

1 From International Agency for Research on Cancer (1982) 

2 Proportional mortality ratio 

3 Tumours of respiratory system 

4 Estimated from data given 

5 From International Agency for Research on Cancer (1987) 

6 Combined results from 9 studies 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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57. Fuel oils 

Only five studies were found which gave data relevant to an 
investigation of the possible association between lung cancer risk and 
exposure to fuel oils and details of these are given in Table 57 . Five 
relative risks, ranging from 1.4-2.7, were calculated. One study reported 
that while 91% of the case group had used kerosene stoves, only 36% of 
the controls had done so. 

None of the studies appeared to have taken objective measurements of 
the exposures the respondents were subjected to, although the studies by 
Koo and Siematycki did attempt to classify exposure levels. Furthermore, 
subjects in the study by Tsuchiya were exposed to several substances, 
including kerosene, diesel oil, crude petroleum and mineral oil, while 
those in the studies by Chan, Leung and Koo were more likely to have been 
exposed to the combustion products of kerosene rather than to kerosene 
itself. Exposure to cooking oil may also have contributed to the observed 
effects in these studies. Finally, problems in the statistical analysis 
of the study by Tsuchiya were noted [1]. 

Thus, IARC stated that while residual (heavy) fuel oils were 
"possibly carcinogenic to humans", distillate (light) fuel oils were "not 
classifiable as to their carcinogenicity”. Overall, it was felt that 
there was "inadequate" evidence for the carcinogenicity of fuel oils to 
humans [1]. 


Table 57: Estimates of relative risk for exposure to fuel oils 


Study 

Population 

Relative risk 

(95% limits) 

Tsuchiya (1965) 1 

Japanese workers 

2.7(1.4-5.3) 

Siematycki et al (1987)^ 

Canadian men 

1.7(1.2-3.4) 

Leung ( 19 7 7) 1 

Hong Kong women 

Kerosene stoves used 

by 91% cases and 36% 

controls 

Chan ec al (1979) L 

Hong Kong women 

1.6(0.99-2.6) 

Koo ec al ( 1983) 1 

Hong Kong women, smokers 

Non - smokers 

2.5(1.2-5.4) 

1.4(1.1-1.9) 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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56. Fruits and vegetables 

Lack of time meant that a full evaluation of the possible 
association between lung cancer risk and fruit and/or vegetable 
consumption could not be presented in this document. However, the studies 
dealing with this area have been included, where relevant, in the 
sections for vitamins A and C. All presented evidence suggestive of a 
protective effect of fruit and/or vegetable intake on lung cancer risk. 

As with other dietary variables, it is possible that the development 
of cancer may affect appetite and thus lead to changes in fruit and/or 
vegetable consumption which are a result of the disease rather than a 
cause of it. Thus, findings from prospective studies may be more reliable 
than those from case-control studies. It is also possible that a high 
intake of fruit and/or vegetables may be correlated with some other 
dietary variable which is itself protective for lung cancer, or there may 
be an inverse correlation with a dietary factor, such as fat, which is 
thought to be positively associated with lung cancer risk. 

Overall, the evidence for a protective effect of fruit and/or 
vegetable intake is more consistent than that for any one particular 
nutrient, although the mechanism responsible for this effect remains 
unclear. 


Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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58. Gasoline engine exhaust 

The five studies which gave data relevant to an investigation of the 
possible association between lung cancer risk and exposure to gasoline 
engine exhaust are detailed in Table 58 . Six relative risks were 
estimated, and they ranged between 1.2 and 1.8. 

A number of potential problems were identified in the studies. 
Firstly, since exposure to engine exhaust is nearly ubiquitous in urban 
areas 'unexposed' reference groups are likely to contain a large number 
of individuals who are in fact exposed non-occupationally. Secondly, the 
studies assessed the subjects' exposure indirectly, as no measurements of 
exposure level appeared to have been taken. In fact, all of the studies 
except the one by Siemiatycki relied on job title as a surrogate for 
exposure to gasoline engine exhaust. This may obviously have introduced 
inaccuracies into these studies. Lastly, some of the study subjects may 
have been exposed to other potentially carcinogenic substances, 
particularly diesel engine exhausts, and again this may have affected the 
results. 

Therefore, IARC considered that gasoline engine exhaust could only 
be described as "possibly carcinogenic to humans [2]. 


Table 58: Estimates of relative risk for exposure to gasoline engine 
exhaus t 


Study 

Population 

Relative risk 

(95% limits) 

Buiatti et al (1985)^“ 

Italian taxi drivers 

1.8(1.0-3.4) 

Damber and Larsson (1987)^ 

Swedish professional drivers, 

dead controls 

1.5(0.9-2.6) 


Live controls 

1.7(0.9-3.2) 

Benhamou et al (1988)^ 

French motor vehicle drivers 

1.4(1.1-1.9) 

Siemiatycki et al (1988)^ 

Canadian men aged 35-70 years 

1.2(1.0-1.4) 2 

Grandjean and Andersen 

Danish filling station 

1.58(1.25-2.0) 

(1991) 

attendants 



Source: https://www.industrydocuments.ucsf.edu/docs/lhhlOOOO 
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Footnote to Table 57 

1 From International Agency for Research on Cancer (1989) 
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